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DETAILED ACTION 
Claim Rejections - 35 USC §103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 1-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over Imabayashi 
et al (US 6,535,264 Bl) in view of Nishiyama et al (US 6,507,385 Bl). 

Referring to claim 1, Imabayashi et al. discloses a device comprising a liquid crystal 
display panel which comprises (see col. 4, lines 63-65) which comprises a pair of substrates 
facing each other (see col. 11, lines 19-29), spacers formed on at least one of the substrate and 
configured to provide a clearance between the substrate (see col. 7, lines 42-40; Fig. 6, ref BZ), 
and a liquid crystal material filling the clearance between the substrates (see Fig. 6, ref LC), and 
a support member supporting the panel and configured to make the panel stand during use of the 
module (see Fig. 13), wherein, where the temperature of the panel is at 25 degrees Celsius (see 
col. 8, lines 6-10), the spacers are elastically deformed by pressure applied firom the substrate 
(see col. 1 1, lines 14-29). However, the reference does not disclose that the spacer is columnar 
and that at 50 degrees Celsius, the spacer is still elastically deformed. 

Nishiyama et al. discloses columnar spacers (see Fig. 1, ref 4, ref 3); and that at 50 
degrees Celsius, the spacer is deformed (see col. 9, lines 29-31). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to employ columnar spacers since such a modification provides no added 
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advantage, is used for a particular purpose or solves a stated problem. Therefore, one of ordinary 
skill in the art at the time the invention was made would have expected Apphcant's invention to 
perform equally as well with the circular spacers disclosed in Imabayashi because the spacers 
ability to maintain a consistent distance between the two substrates is not effected by the shape 
of the spacer. Moreover, having the spacer elastically deformed at 50 degrees Celsius would 
enable the spacer to still be in a state of deformation when the area between the substrate is 
increased at 50 degrees Celsius, thereby allowing the area to be further increased due to an 
additional rise in temperature while maintainiRg unifGnnity across the display, allowing for 
increased performance capability. 

Referring to claim 9, Imabayashi et al. discloses a device comprising a liquid crystal 
display panel (see col. 4, lines 63-65) which comprises a pair of substrates facing each other (see 
col. 11, lines 19-29), spacers formed on at least one of the substrates and configured to provide a 
clearance between the substrates (see col. 7, lines 42-40; Fig. 6, ref BZ), and a liquid crystal 
material filling the clearance between the substrates (see Fig. 6, ref LC); and a support member 
supporting the panel and configured to make the panel stMd during use of the module (see Fig. 
13), wherein the spacers are elastically deformed at 25 degrees Celsius by applied pressure from 
the substrate (see col. 8, lines 6-10; see col. 11, lines 14-29). The reference fiirther discloses that 
when the temperature rises, the Uquid crystal expands due to increased temperature, enabling the 
spacer to change in height (see col. 9, lines 24-27). However, the reference does not disclose 
that the spacer is colmnnar and that Ho, Hi, P and ADi satisfy a relationship represented by the 
inequality: 

Ho-Hi + 25*p*Ho>AD,, 



Application/Control Number: 1 0/09 1 ,547 Page 4 

Art Unit: 2882 

Where Ho represents a height of the spacers at 25 degrees Celsius under a state that the pressure 
is removed, Hi represents a height of the spacers at 25 degrees Celsius under a state that the 
pressure is applied, p represents a linear expansion coefficient of the spacers, and ADi represents 
an increase in the distance between the substrates which is calculated from an increase in volume 
of the liquid crystal material caused by a temperature elevation from 25 degrees to 50 degrees 
Celsius. 

Nishiyama et al. discloses columnar spacers (see Fig. 1, ref. 4, ref 3); and that at 50 
degrees Celsius, the spacer is deformed (see col. 9, lines 29-31). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to employ columnar spacers since such a modification provides no added 
advantage, is used for a particular purpose or solves a stated problem. Therefore, one of ordinary 
skill in the art at the time the invention was made would have expected Applicant's invention to 
perform equally as well with the circular spacers disclosed in Imabayashi because the spacer's 
abihty to maintain a consistent distance between the two substrates is not effected by the shape 
of the spacer. Moreover, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to have the invention satisfy the relationship represented by Ho - Hi 
+ 25 * p * Ho> AD], since manipulating a relationship with already known parameters to obtain 
optimum results requires routine skill in the art. Moreover, such an inequality would enable the 
spacer to still be in a state of deformation when the area between the substrate is increased at 50 
degrees Celsius, thereby allowing the area to be fiirther increased due to an additional rise in 
temperature while maintaining imiformity across the display, allowing for increased performance 
capability. 
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Referring to claim 15, Imabayashi et al. discloses a device comprising a liquid crystal 
display panel (see col. 4, lines 63-65) which comprises a pair of substrates facing each other (see 
col 1 1, lines 19-29), spacers formed on at least one of the substrates and configured to provide a 
clearance between the substrates (see col. 7, lines 42-40; Fig. 6, ref. BZ), and a liquid crystal 
material filling the clearance between the substrates (see Fig. 6, ref. LC); and a support member 
supporting the panel and configured to make the panel stand during use of the module (see Fig. 
13), wherein the spacers are elastically deformed at 25 degrees Celsius by applied pressure from 
the substrate (see col. 8, lines 6-10; see col. 11, lines 14-29). The reference further discloses that 
when the temperature rises, the liquid crystal expands due to increased temperature, enabling the 
spacer to change in height (see col. 9, lines 24-27). However, the reference does not disclose 
that the spacer is columnar and that Ho, Hi, and ADi satisfy a relationship represented by the 
inequality: 

Ho-H,>AD,, 

Where H© represents a height of the spacers at 25 degrees Celsius imder a state that the pressure 
is removed, Hi represents a height of the spacers at 25 degrees Celsius under a state that the 
pressure is applied and ADi represents an increase in the distance between the substrates which is 
calculated from an increase in volume of the liquid crystal material caused by a temperature 
elevation from 25 degrees to 50 degrees Celsius. 

Nishiyama et al. discloses columnar spacers (see Fig. 1, ref 4, ref. 3); and that at 50 
degrees Celsius, the spacer is deformed (see col. 9, Hnes 29-31). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to employ columnar spacers since such a modification provides no added 
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advantage, is used for a particular purpose or solves a stated problem. Therefore, one of ordinary 
skill in the art at the time the invention was made would have expected Applicant's invention to 
perform equally as well with the circular spacers disclosed in Imabayashi because the spacers 
ability to maintain a consistent distance between the two substrates is not effected by the shape 
of the spacer. Moreover, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to have the invention satisfy the relationship represented by Ho - Hi 
> ADi, since manipulating a relationship with already known parameters to obtain optimum 
results requires routine skill in the art. Moreover, such an inequality would enable the spacer to 
still be in a state of deformation when the area between the substrate is increased at 50 degrees 
Celsius, thereby allowing the area to be further increased due to an additional rise in temperature 
while maintaining uniformity across the display, allowing for increased performance capability. 

Referring to claims 4 and 12, Imabayashi et al. and Nishiyama et al. disclose the device 
previously recited. However, Imayabashi et al. does not disclose that the temperature of the 
panel rises from 25 to 70 degrees Celsius and wherein Ho, Hi, p and ADi satisfy a relationship 
represented b an inequality: 

Ho-Hi + 45* p*Ho>AD2, 
where AD2 represents an increase in distance between the substrates which is calculated from an 
increase in volume of the liquid crystal material caused by a temperature elevation from 25 to 70 
degrees Celsius. 

Nishiyama et al. discloses a device wherein the temperature of the panel rises from 25 to 
70 degrees Celsius, causing an expansion of the liquid crystal material resulting in an increase 



Application/Control Number: 10/091,547 Page 7 

Art Unit: 2882 

volume between the two substrates (see col. 1 1, lines 1-8, col. 9, lines 28-30); and that at 70 
degrees Celsius, the spacer is still elastically deformed (see col. 9, lines 29-31). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have the temperature of the panel rise from 25 to 70 degrees Celsius since 
one would be motivated to increase the elastic range of the spacer. By having the panel rise from 
25 to 70 degrees Celsius, the substrate would be able to maintain a display with no 
"nonuniformity of the cell thickness" (see col. 9, lines 43-45), at a greater temperature. 
Moreover, manipulating a relationship with already known parameters to obtain Gptimum results 
requires routine skill in the art. Further, such an inequality would enable the spacer to still be in a 
state of deformation when the area between the substrate is increased at 70 degrees Celsius, 
thereby allowing the area to be fiirther increased due to an additional rise in temperature while 
maintaining uniformity across the display, allowing for increased performance capability. 

Referring to claim 18, Imabayashi et al. and Nishiyama et al. disclose the device 
previously recited. However, Imayabashi et al. does not disclose that Ho, Hi and AD2 satisfy a 
relationship represented b an inequality: 

Ho-H,>AD2, 

where AD2 represents an increase in distance between the substrates which is calculated from an 
increase in volume of the liquid crystal material caused by a temperature elevation from 25 to 70 
degrees Celsius. 

Nishiyama et al. discloses a device wherein the temperature of the panel rises from 25 to 
70 degrees Celsius, causing an expansion of the liquid crystal material resulting in an increase 
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volume between the two substrates (see col. 1 1, lines 1-8, col. 9, lines 28-30); and that at 70 
degrees Celsius, the spacer is still elastically deformed (see col. 9, lines 29-31). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have the temperature of the panel rise from 25 to 70 degrees Celsius since 
one would be motivated to increase the elastic range of the spacer. By having the panel rise from 
25 to 70 degrees Celsius, the substrate would be able to maintain a display with no 
"nonuniformity of the cell thickness" (see col. 9, lines 43-45), at a greater temperature. 
Moreover, manipulating a relationship with already known parameters to obtain optimum results 
requires routine skill in the art. Further, such an inequality would enable the spacer to still be in a 
state of deformation when the area between the substrate is increased at 70 degrees Celsius, 
thereby allowing the area to be further increased due to an additional rise in temperature while 
maintaining uniformity across the display, allowing for increased performance capability. 

Referring to claims 2, 5, 7, 10, 13, 16 and 19, Imabayashi et al. and Nishiyama et al. 
disclose the device previously recited. Imabayashi et al. fixrther discloses that liquid crystal 
device fiirther comprises a light source configured to irradiate the panel with light (see Fig. 11, 
ref. BL), wherein a highest temperature reached by the panel by continuously light the light 
source is equal to or lower than 70 degree Celsius (see col. 8, lines 7-8). However the reference 
does not disclose that the highest temperature reached by the panel by continuously light the 
light source is equal to or lower than 50 degree Celsius. 

It would have been obvious to one having ordinary skill in the art for the highest 
temperature reached by the panel by continuously light the light source is equal to or lower than 
50 degree Celsius since such a modification would allow enough heat for the liquid crystal to 



Application/Control Number: 1 0/09 1 ,547 Page 9 

Art Unit: 2882 

expand, and therefore enable deformation of the substrate. Either temperature would allow the 
invention to operate and reduce the irregularity of the screen (see col. 7, line 57), and therefore 
would be functionally equivalent. 

Referring to claims 3, 6, 8, 1 1, 14, 17 and 20, Imabayashi et al. and Nishiyama et al. 
disclose the device previously recited. However, the references do not disclose that the display 
region has a diagonal dimension equal to or longer than 12 inches. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have the display region have a diagonal dimension equal to or longer than 
12 inches since such dimensions on a display region is well known in the art. Moreover, 
according to Imabayashi, the intended problem to be solved by the given invention is for 
relatively large display screens. Therefore, such a limitation would enable the invention to 
improve picture quality of the display region by reducing the irregularity of the screen (see col. 
7, lines 57). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Richard H Kim whose telephone number is (703)305-4791 . The 
examiner can normally be reached on 8:30-5:00 M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Robert H Kim can be reached on (703)305-3492. The fax phone nimibers for the 
organization where this application or proceeding is assigned are (703)308-7722 for regular 
communications and (703)308-7724 for After Final cpmmunications. 



» 



Application/Control Number: 1 0/09 1 ,547 Page 1 0 

Art Unit: 2882 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703)308-0956. 



Richard H Kim 
Examiner 
Art Unit 2882 

RHK 

April 30, 2003 
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